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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions and listings of claims in this 
application. 

I. (Currently Amended) An automatic tracking apparatus for a reflector 
comprising: 

a surveying machine body; 

an illumination portion disposed in said surveying machine body for illuminating a 
measurement light toward a reflector; 

a light receiving portion which is disposed in said surveying machine body and which has 
an image sensor for receiving a reflection light image of the measurement light illuminated 
toward said reflector; 

an arithmetic means- portion for calculating a position of the reflection light image from 
said reflector in an area of said image sensor based on a received light of said image sensor; 

a rotation mechanism for rotating said surveying machine body in horizontal and vertical 
directions so as to position said reflector on a light receiving optical axis of said light receiving 
portion based on the position obtained by said arithmetic means- portion ; 

a storing portion for storing a quantity of light at each pixel in said image sensor; and 

an edge position detecting portion for detecting a beginning edge position and an end 
edge position of said reflection light image at each scanning line in said image sensor. 
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wherein sa i d arithmetic means calculates the quantity of light at e ach pixel from sa id 
storing portion i n accordance with an output of said edge pooition d e t e cting portion and 
calculates po sit ions of the w e ighted average in horizon t al and vertical directions - of said 
r e flection light i mage from a horizontal pixel position and a vertical p i x e l position 

wherein said automatic tracking apparatus reads out the quantity of light at each pixel 
from said storing port ion, and obtains a width between said beginning edge position and said end 
edge position at each scanning line after calling out the positions from said edge position 
detecting portion, and decides the scanning line corresponding to the widest line as the position 
of the weighted average in the horizontal direction, and calculates the position of the weig hted 
avera ge in the vertical direction of the reflection lig ht image based on the quantity of light of the 
pixel which exists between said beginning ed ge position and said end edge position in the 
scanning line corresponding to the widest line. 

2. (Cancelled). 

3. (Currently Amended) An automatic tracking apparatus for a reflector 
comprising: 

a surveying machine body; 

an illumination portion disposed in said surveying machine body, for illuminating a 
measurement Ught toward a reflector; 

a light receiving portion which is disposed in said surveying machine body and which has 
an image sensor for receiving the measurement light from said reflector; 

an_arithmetic m e an s portion for calculating cnlculntp.n a position of a reflection light 
image from said reflector in an area of said image sensor based on a received light of said image 
sensor; 
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a rotation mechanism for rotating said surveying machine body in horizontal and vertical 
directions so as to position said reflector on a light receiving optical axis of said light receiving 
portion based on the position obtained by said arithmetic meafts- portion ; 

a first storing portion for storing a quantity of received light of the measurement light 
from said reflector in scanning; and 

a second storing portion for storing said quantity of received light after binarizing, 

whoroin oaid arithmetic means detects the position of said reflection light imago from the 
quantity of receiv e d light which is stor e d in Gaid first s toring portion and th e quantity of r e ceiv e d 
light which is binarizod and stor e d in - said second storing portion 

wherein said automatic tracking apparatus reads out the quantity of light at each pixel 
from said first storing portion and said second storing portion, and obtains a widt h between said 
beginning edge position and said end edge position a t each scanning line after calling out the 
positions from said edge position detecting portion, and decides the scanning line corresponding 
to the widest line as the position of the weighted average in the horizontal direct ion, and 
calculates the position of the weighted average in the vertical direction of the reflection light 
image based on the quantity of light of the pixel which exists between said beginning edge 
position and said end edge position in the scanning line corresponding to the widest line , 

4. (New) An automatic tracking apparatus for a reflector according to claim 1, 
further comprising a distance measuring light illumination portion for illuminating a distance 
measuring light toward said reflector, 

wherein said automatic tracking apparatus drives said rotation mechanism according to 
the calculated position of the weighted average to rotate said surveying machine body so as to 
face said reflector and performs distance determination according to a reflected distance 
measuring light reflected from said reflector. 
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5. (New) An automatic tracking apparatus for a reflector according to claim 4, 
wherein said distance measuring light has a wave length different from that of said measurement 
light. 

6. (New) An automatic tracking apparatus for a reflector according to claim 3, 
further comprising a distance measuring light illumination portion for illuminating a distance 
measuring light toward said reflector, 

wherein said automatic tracking apparatus drives said rotation mechanism according to 
the calculated position of the weighted average to rotate said surveying machine body so as to 
face said reflector and performs distance determination according to a reflected distance 
measuring light reflected from said reflector. 

7. (New) An automatic tracking apparatus for a reflector according to claim 6, 
wherein said distance measuring light has a wave length different from that of said measurement 
light. 
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